Binding characteristics of Ah receptors from rats and mice before and after separation from hepatic cytosols. 7-Hydroxyellipticine as a competitive antagonist of cytochrome P-450 induction.
The Ah receptor, a soluble protein implicated in the mechanism of action of the toxic halogenated aryl hydrocarbons has been examined in rodent livers. Due to the difficulty of making reliable quantitative determinations on binding parameters for hydrophobic compounds in cytosols that contain several components, Ah receptors from livers of Sprague-Dawley rats and C57BL/6 mice have been separated, in a preparative manner, using sucrose density gradient centrifugation in a vertical rotor. The binding characteristics of Ah receptors, before and after separation, were assessed by competition of various chemicals as 2,3,7,8-tetrachlorodibenzo-p-dioxin, 2,3,7,8-tetrachlorodibenzofuran, 3-methylcholanthrene, benzo[a]pyrene, beta-naphthoflavone and ellipticines with [3H]3-methylcholanthrene and 2,3,7,8-tetrachloro[3H]dibenzo-p-dioxin as radioligands. The rationale of this approach is supported by the results obtained and the major conclusions are as follows. 1. The intrinsic binding characteristics of Ah receptors were dependent on the presence or absence of other cytosolic binding components (light-density component and 4-S carcinogen-binding protein). 2. In contrast with many previous unsuccessful attempts, the separation of the C57BL/6 Ah receptor allowed the unambiguous detection of a 9-S binding peak with [3H]benzo[a]pyrene as a radioligand. 3. The intrinsic binding characteristics of the separated Ah receptors of Sprague-Dawley rats and C57BL/6 mice were similar if not identical. 4. A good correlation exists between the competitive potency (IC50) of chemicals and their ability to induce aryl hydrocarbon hydroxylase activity, except for 7-hydroxyellipticine which binds to the Ah receptors of rat and mouse liver (IC50 approximately 5-10 microM) without inducing aryl hydrocarbon hydroxylase. 5. When coadministered with various inducers, 7-hydroxyellipticine antagonizes (from about 20% to 65%) the inducing ability of chemicals displaying similar (ellipticines) or weaker (chlorpromazine, phenothiazine) binding affinities for the Ah receptor.